Introduction
Polyaza macrocyclic compounds bearing functional pendant arm(s) have attracted a great attention because of their interesting chemical properties and potential applications in various fields. The introduction of functional pendant arm(s) into polyaza macrocycles often leads to significant changes in chemical properties of the ligands. Chemical properties and coordination behaviors of such compounds are also influenced by the number of the functional group.
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For example, two N-CH 2 CH 2 OH groups of [NiL 8 ] 2+ are coordinated to the central metal ion, whereas the functional group of [Ni(HL 9 
)]
2+ is not involved in coordination in the solid state. 10, 15 The N-CH 2 CH 2 OH groups of [NiL 8 ] 2+ are known to be quite resistant to deprotonation in basic aqueous solutions. 10 On the other hand, [Ni(HL ). 15 Although a number of functionalized tetraaza macrocycles and their metal complexes have been prepared and investigated to date, those bearing only one functional pendant arm are relatively rare. [11] [12] [13] [14] [15] This may be attributed in part to the fact that selective substitution to one of the four secondary amino groups in a 14-membered tetraaza macrocycle often requires several steps and/or is difficult. Therefore, we have been interested in the regioselective N-functionalization of 14-membered tetraaza macrocycles.
Polyaza macrocyclic compounds bearing N-(CH 2 ) n CN (n = 1 or 2) pendant arms are useful precursors for the preparation of various types of functionalized macrocyclic complexes. [16] [17] [18] [19] [20] [21] [22] [23] ): 3320 (ν N-H ) and 2230 (ν C≡N ). Although mass spectrum of the product shows a main peak corresponding to L 11 , it also contains a small amount of uncharacterized by-product(s). Unfortunately, the isolation of L 11 as its pure form was very difficult, and the crude product was used for the preparation of [NiL
An acetonitrile suspension (25 mL) of L 11 and Ni(OAc) 2 ·4H 2 O (2.5 g, 10 mmol) was refluxed for 1 h and then cooled to room temperature. After the addition of concentrated HClO 4 (2.0 mL) and water (20 mL), the resulting solution in an open beaker was slowly evaporated at room temperature to precipitate an orange solid. The product was collected by filtration and then dissolved in 1.0 × 10 −3 M HClO 4 acetonitrile solution (ca. 10 mL). The solution was filtered to remove any solid. After the addition of water (10 mL) to the filtrate, the solution was evaporated at room temperature. The orange solid formed was filtered, washed with methanol, and dried in air. Yield: ~40% based on L ](ClO 4 ) 2 ·H 2 O (0.5 g) was adjusted to ≥ 8 through the addition of 0.1 M NaOH solution. The solution was stirred at room temperature for 5 min. The resulting pale purple solution was filtered to remove any solid, and then concentrated HClO 4 (1.0 mL) was added to the filtrate. The mixture was evaporated at room temperature to produce a pale purple solid. The product was collected by filtration, washed with cold methanol, and dried in air. It was recrystallized by the addition of HClO 4 to hot a water-acetonitrile (1:1) 
This complex was also prepared by stirring a warm (~50 ](ClO 4 ) 2 ·H 2 O (0.5 g) was added triethylamine (0.1 mL). The resulting solution was refluxed for 5 min. During which time, the orange solution turned to pale purple. After the addition of concentrated HClO 4 (1.0 mL) and water (10 mL) at room temperature, the mixture was evaporated to precipitate a purple solid. The product was collected by filtration, washed with cold methanol, and dried in air. It was recrystallized from hot water-acetonitrile (1:1) . The nickel(II) complex was found to be a diamagnetic substance.
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C-NMR spectrum (see Experimental Section) of the nickel(II) complex also corresponds to the ligand structure of L 2 , in which one cyanomethyl group is attached to the sterically less hindered nitrogen atom. The electronic absorption spectra (Table 1) show that the addition of NaOH shifts the band to a longer wavelength. This also supports the deprotonation of the copper(II) complex and/or the coordination of water (or hydroxide ion) in basic aqueous solutions. . 15 In the case of the copper(II) complex, the interaction between the functional group and the metal ion is expected to be relatively weak because of the Jahn-Teller distortion.
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Concluding Remarks
This work shows that the mono-N-cyanomethylated macropolycycle L
11
, which can be prepared by the reaction of bromoacetonitrile with L 10 containing one N-CH 2 -N linkage, is a useful precursor for the preparation of various types of mono-N-functionalized macrocyclic compounds, such as the nickel(II) and copper(II) complexes of L 2 -L 4 . This work also shows that chemical properties of the N-CH 2 CONH 2 or N-CH 2 C(=NH)OCH 3 group attached to a macrocyclic complex is strongly influenced by the number of the functional pendant arm and by the nature of the central metal ion.
